Objectives. Acute myocardial infarction (AMI) 'report cards' are being developed using administrative databases in many jurisdictions, but little is known about their acceptance by and their usefulness to the medical community. The purpose of this study was to determine the impact of the publication of Cardiovascular Health and Services in Ontario: An ICES Atlas (Naylor CD, Slaughter P. (eds), 1999, Toronto: ICES), the first report featuring hospital-specific AMI performance measures to be published in Canada.
Health care 'report cards' are being published with increasing data had limited credibility among cardiovascular specialists, and had little impact on referral decisions [6] . Although frequency, but there remains considerable uncertainty about the ability of these reports to stimulate meaningful im-several report cards have been evaluated in the United States, little is known about the impact of health care report cards provements in the quality of health care delivery. Most report card initiatives have focussed solely on outcomes measures in other countries.
In February 1999, the Institute for Clinical Evaluative (e.g. mortality rates after myocardial infarction or bypass surgery), but the experience to date suggests that most of Sciences (ICES) in Toronto, supported by the Heart and Stroke Foundation of Ontario, published Cardiovascular Health these reports have had limited or no impact on quality of care [1] [2] [3] [4] . One study from California showed that the and Services in Ontario: an ICES Atlas (the ICES Cardiac Atlas), the first cardiac report card to be released in Canada. This publication of hospital-specific acute myocardial infarction (AMI) mortality rates in California stimulated very few new comprehensive report contained detailed information on multiple aspects of cardiac care in Canada's most populous quality of care initiatives [5] . A survey of cardiologists and cardiac surgeons in Pennsylvania revealed that the publication province, Ontario, including data on multiple AMI performance indicators at a hospital-specific level [7, 8] . Copies of hospital-and surgeon-specific cardiac surgery outcomes of this report were sent to all Ontario hospitals and were These are logistic regression statistical models which were developed using age, sex and nine comorbidities obtained made available to interested members of the medical comfrom the 15 secondary diagnosis fields in the CIHI database munity (e.g. Ontario cardiologists) and the general public.
to predict 30-day and 1-year AMI mortality. The areas under Excerpts from the report were widely covered in the Ontario the receiver operating characteristic (ROC) curve of these media (radio, television, and print media) in the weeks folpredictive models were 0.78 and 0.79, respectively [11] . lowing the atlas' release.
In this study, we conducted a survey of physicians working in Ontario hospitals to determine the impact of this report Atlas survey card on their hospital and their views on the report. We were In January 2000, >1 year after the initial publication of the interested in the respondents' views on the usefulness of ICES Cardiac Atlas, a follow-up survey was sent to all various indicators for improving quality, the types of quality hospitals in Ontario to evaluate its impact. The survey initiatives launched in response to the report, and their views contained 24 questions that covered multiple aspects of the on the impact of public reporting of hospital-specific AMI atlas, including the respondents' views on the utility of various performance data.
performance measures included in the atlas, their assessment of the potential limitations of the atlas, their views on the media coverage of the atlas, and the specific changes made at their hospitals in response to the release of this information.
Materials and methods
The survey was mailed to the Chief Executive Officers (CEO) at all Ontario hospitals. The CEO was asked to pass the ICES Cardiac Atlas survey on for completion to the physician (or designate) The methods and content of the ICES Cardiac Atlas are most responsible for cardiac care at that hospital, although described in detail elsewhere [7, 8] . This study focussed spe-in some cases the CEO elected to fill it out directly. To cifically on the AMI data included in the atlas. In brief, the maximize the response rate at each hospital, a copy of the atlas contained information on all 52 616 patients who were survey was also sent directly to members of the Ontario hospitalized with an AMI in Ontario between April 1, 1994 Association of Cardiologists. Because we were primarily interested in changes at the hospital level undertaken by the and March 31, 1997. Information on 12 AMI performance medical staff, the overall response rate was calculated at the indicators was reported at the hospital-specific level as shown hospital level using only responses from physician responders. in Table 1 . The median rate for Ontario hospitals for each
In the event that more than one physician responded from of the indicators is shown along with the range (lowest, a hospital, only the response from the most senior physician highest) of performance across hospitals. AMI patients were in that organization was included in the analysis. Because of identified from the Canadian Institute for Health Information hospital mergers in Ontario between the time frame of the (CIHI) hospital discharge database [via a most responsible data used in the atlas and the time our survey was conducted, diagnosis with International Classification of Diseases (ICD)-the total number of eligible hospitals for our survey was 121. 9 code 410]; a series of exclusion criteria were then applied A pilot test of the survey was conducted among 10 carto maximize the likelihood that each patient had an AMI [9] . diologists; the survey was then mailed out on January 12, 2000. All hospitals in Ontario were given a list of the AMI patients A follow-up reminder card was mailed on February 2, 2000 that were going to be included in the report so that they and a second copy of the survey was mailed out to noncould internally validate the accuracy of the diagnosis before responders on February 23, 2000. Respondents were guaranteed the final analyses were conducted. The final atlas cohort that their responses would be treated and analyzed confidentially, excluded 283 patients who the hospitals identified as being and only minimal information was gathered on respondent miscoded as having an AMI. Results for hospitals treating characteristics. Overall, surveys were returned from physicians <30 patients over the study period were not published because at 62 (51 complete) of the 121 eligible hospitals, representing of small sample sizes.
an overall hospital response rate of 52% (41% for completed Information in the CIHI hospital discharge database surveys). Responses were also received from non-physicians at was linked to data on cardiac procedure use in the Ontario 12 of the other hospitals, but these were considered nonHealth Insurance Plan physician claims database and to respondent hospitals in the analysis of the results because we data on secondary preventive medication use (in elderly could not be certain whether their views and actions represented patients only) in the Ontario Drug Benefit database. In those of the medical staff at that hospital. The results presented Ontario, universal drug coverage is provided to all residents in this manuscript are only from physician surveys that were aged [65 years. The vital status (e.g. 30-day and 1-year largely complete. We did not impute any responses where the mortality) of all patients was determined through linkage to survey questions were left unanswered. the Ontario Registered Persons database. Record linkages across these databases were conducted using a unique Statistical analysis Ontario health card number, which was encrypted to protect patient confidentiality. Variations in AMI patient Analyses of the response to the questions were conducted case-mix across Ontario hospitals were adjusted for using the using all of the completed responses received. The denominator for some questions varied depending on the Ontario Acute Myocardial Infarction Prediction Rules [10] . number of completed responses. The SAS statistical package the overall performance on key atlas performance measures (Version 8) was used for all analyses.
(e.g. 30-day and 1-year mortality rates, beta-blocker rates, To compare the perceived utility of the outcome measures etc.) was very similar at hospitals of respondents and non-(mortality, readmission) with process measures (procedure respondents, suggesting that our survey represented the full rates, waiting time, drug utilization) in the atlas, the response spectrum of hospital performance, with both high-performing to each AMI-related item was assigned a numeric value and low-performing hospitals responding to the survey. based on its usefulness rating as follows: not useful = 0, somewhat = 1, moderately = 2, very = 3, and extremely = Value of performance measures for assessing and 4. A summary score was derived by summing the three improving quality values assigned to the outcome measures and dividing by Respondents' views on the usefulness of various performance three. If any of the items were missing, they were excluded measures for assessing and improving the quality of AMI from the numerator and denominator in producing the score. care in their hospitals are shown in Figure 1 . Nearly all Similarly, a process score was derived as the arithmetic average respondents indicated that they felt most atlas performance of the non-missing values among the six process-related measures were at least somewhat useful in improving quality items. The null hypothesis of no difference in utility between of care at their hospital. Respondents rated the three outcomes outcome and process scores was tested using a paired t-test.
measures (e.g. 30-day and 1-year AMI mortality data, 1-year readmission rates) as less useful than the six process measures as opportunities for improving quality of care (P = 0.0385).
Results
Information on post-discharge use of beta-blockers, angiotensin-converting enzyme (ACE) inhibitors and cardiac Respondent characteristics procedure waiting times were rated as the most useful per- Table 2 shows the characteristics of the respondents and formance measures published in the atlas. non-respondents to the survey. The vast majority of the respondents were either staff or senior (e.g. chief of cardiology, Quality improvement activities chief of medicine, CCU/ICU Directors) at their hospitals. A
The types of quality improvement activities launched by hosmajority of respondents worked at large community or teachpitals in response to the release of the atlas are shown in Table  ing hospitals and at hospitals without invasive cardiac pro-3. Overall, 54% of the respondents indicated that one or more cedure capability.
changes were made at their hospital. The most commonly The median volume of AMI cases per year was much higher at hospitals of the respondents as shown in Table 2 . However, reported changes were overviews of thrombolytic use and timeliness, reviews of the medical records of AMI patients at atlas did not affect the reputation of their hospital and 15% thought that the atlas improved their hospital's reputation. their hospital, and conducting continuing medical education.
Only 6% thought that the coverage harmed their hospital's reputation. Relatively few physicians reported that their Atlas limitations patients discussed any findings from the atlas with them in Limitations of the atlas that were rated by respondents as the year after its publication, and very few physicians felt very or extremely important are shown in Table 4 . The most that the atlas influenced the volume of cardiac patients going important limitations cited by the respondents were 'CIHI to their hospital. hospital discharge data may be miscoded', 'inadequacy of the A majority of respondents (65%) indicated that they suprisk-adjustment methods', 'transferred patients assigned to port the public release of hospital-specific AMI mortality admitting hospital' and 'lack of information on in-hospital data. For those individuals who did not support the public drug use', although less than half of the respondents indicated release of this data, the primary reasons cited were that the a major concern about the latter three issues.
public does not understand the data, that the data are misleading or inaccurate, and that there could be potential Impact of the atlas harm to a hospital's reputation. A majority of the respondents (62%) indicated that some of their hospitals' atlas data were covered in their local media.
By far the most commonly reported performance measure Discussion in the media was AMI mortality rates (81%). This was followed in order of frequency by AMI procedure rates, There has been increasing interest in Canada in the past few secondary prevention rates, and readmission rates, and AMI years on the part of policy makers, the media, hospital procedure waiting times (Table 5) .
administrators, and the medical community in the development and publication of hospital report cards as a new Many respondents (79%) felt that the publication of the .................................................................................................... The denominator for these changes is the number of hospitals Decreased 0
reporting one or more changes at their hospital (n = 26).
Don't know 12 Proportion of patients discussing any atlas findings within past year (n = 32) Table 4 No data were included on drug 33 2 The denominator for this question is the number of respondents contraindication who do not support public release of mortality data (n = 17).
Lack of drug use on the non-elderly 29
Multiple responses were permitted, therefore percent values total
Few hospitals had mortality rates higher or 26 >100.
lower than expected Lacked important outcomes (e.g. patient 22 survey demonstrates that the publication of this information satisfaction)
had an impact at many Ontario hospitals. A majority of respondents indicated that one or more quality improvement CIHI, Canadian Institute for Health Information.
activities were launched at their hospitals in direct response to this information. These findings are particularly noteworthy, given the previous experience from several American studies method for improving health care quality and ensuring public accountability. The ICES Cardiac Atlas was the first report where other cardiac report cards have generally been viewed quite negatively by the medical profession and have led to card to be released in any Canadian jurisdiction in which hospital-specific AMI mortality rates and other performance relatively few quality improvement initiatives [1, 2, 5, 6] .
A major difference between the ICES Cardiac Atlas and measures were compared and made publicly available. Our AMI report cards published in other jurisdictions [12] [13] [14] Although the atlas was covered widely by the media throughout Ontario, only 12% of respondents indicated that relates to the inclusion of multiple AMI performance measures other than mortality. The atlas contained information one or more patients discussed any information from the atlas with them in the year following its release. Respondents on multiple process of care measures including the postdischarge use of beta-blockers and ACE inhibitors in elderly also reported that there was very little change in the proportion of cardiac patients going to their hospitals. These findings AMI survivors, and the post-MI rates of invasive cardiac procedure use and waiting times. This information was made are consistent with the experience in other jurisdictions [16] and suggest that the Ontario report card had less impact on possible because of the availability of comprehensive, linkable population-based administrative databases in Ontario. The patients than it did on hospitals. Overall, most respondents felt that the release of the report did not have a positive or respondents to our survey indicated that these process of care performance measures were more useful to them in negative effect on the reputation of their hospital.
This study has certain limitations. First, as with any survey, improving quality than the outcome measures such as riskadjusted mortality rates. Although outcome measures are our responses are based on self-report and it is possible (although unlikely) that the respondents reported making important, process of care measures are easier for physicians and hospitals to modify, even if they harbor reservations quality of care changes when they actually may not have done so. Secondly, there is potential for respondent bias. about the validity of risk-adjusted outcomes analyses. In contrast, the Ontario media's coverage reported primarily on Our analysis of a limited number of respondent and nonrespondent characteristics showed that respondents were the mortality results and featured very little coverage of the other performance measures. more likely to come from large community and teaching hospitals, which care for the vast majority of AMI patients Although only a few hospitals in Ontario were classified as low or high AMI mortality outliers in the atlas, more than in Ontario. We did not find any evidence of a greater response rate from either high-or low-performing hospitals in the half of the respondents indicated that their hospitals made one or more changes in response to the release of the atlas. atlas, although we recognize our moderate survey response rate could lead to concerns about unmeasured differences in This may reflect the finding that there were wide variations in all the performance measures reported in the atlas, and the characteristics of respondents and non-respondents. no hospital in Ontario consistently performed 'the best' on all performance measures. Inclusion of multiple performance measures signaled opportunities for improvement at most Conclusions Ontario hospitals. Many respondents indicated a particular interest in the secondary prevention data in the atlas, and The publication of the first AMI report card in Canada launched quality improvement activities designed to improve appears to have had a significant impact in Ontario. A their rates of secondary prevention use including the in-majority of respondents to our survey reported that their troduction or revision of existing critical care pathways/ hospitals launched one or more quality improvement inistanding orders, and conducting continuing medical education tiatives in response to the release of this information, and events. Many respondents also indicated that their hospitals support the public release of hospital-specific AMI mortality conducted overviews of thrombolytic use and timeliness, data. Physicians in Ontario rated information on process of even though information on this specific quality measure was care measures such as beta-blocker use as being more useful, not available in Ontario administrative databases. and rated information on outcomes such as mortality as being Although a majority of the respondents appeared to have less useful for improving health care quality. These results a favorable view of the AMI report card, a significant number have important implications for other health care report card did express important concerns about some limitations of initiatives, and suggest that to improve the acceptance and the atlas. The most commonly cited limitations of the atlas use of report cards in the medical community, future report were the potential for the hospital discharge data to be card initiatives should consider incorporating more inmiscoded and that risk-adjustment algorithms may in-formation on process of care measures, rather than focussing completely adjust for case-mix differences. These concerns exclusively on patient outcomes. were expressed by many respondents even though all hospitals in Ontario were given a chance to validate the accuracy of AMI coding of their patients prior to the release of the 8. Tu 
